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ABSTRACT : PURPOSE: To improve the wettability between an Al alloy and the 
surface of an underlying material by providing a process for 
performing collimation- sputtering on the Al alloy and another 
process for performing high-temperature sputtering on the Al 
alloy at a substrate temperature within a specific range after 
collimation- sputtering so as to fill up a hole having a high 
aspect ratio with the Al alloy. 

CONSTITUTION: A TiN/Ti layer 6 is formed as a contact layer and A 
diffusion barrier layer by respectively depositing Ti and TiN in 
thicknesses of SOOAngstrom and 1 , OOOOAngstrom by using a 
sputtering method and reactive sputtering method. After forming 
the layer 6, a collimation-sputtered Ti layer 7 is formed in a 
thickness of 500Angstrom on the layer 6 by using a 
collimation- sputtering method- Then an Al alloy film 8 is formed 
by sputtering A/Si by 99.5wt.% and Cu by 0.5wt.% while an Si 
substrate 1 is heated from the rear side so that the temperature 
of the substrate 1 can become 450-500 deg.C. During the course of 
the sputtering, the Al alloy 8 reacts to the 
collimation-sputtered Ti layer 7 and yields an Al alloy/Ti 
reaction layer 9. 



PAGE 01/01 



<i9)bmh«m' (j p> <i2) PI !rF ^ # (a) (ummuteii** 

#18^6-275555 

(43) & M 0 TO 6 ¥ ( 1 994) 9 30 B 



(50 Into. 5 *3WS& /trtSSS^ F I ET^^S/fr 

HO 1 L 21/28 3 0 1 L 7376-4M 



&&m& mm* tt*9t*>ft4 ol (± 5 h) 



(2l)tttBt#^ 


$HS¥5- 62354 


(7D mi® a 


000001258 










(22)fcttBCB 


TO 5^(1993) 3 £23 B 




«WW«F#**Ba«3Wia 1 TS 1 #28 
















JSP± & 






















(74)ftSA 





(54) [£9I0>«M ¥*#l£«<aifc££8; 



(57) CS*J] 

cam S7x^x hit^3>^^ b*-;w - trr* 

-5. 




(2) 

1 

ut. tt^g *-bwy *j:u<o wzm&u& 450- 
550 rrAi^&£^iax/vy:?Tsxg££iuiu i& 

St, ^nU^-hX/W^xe^lcS«iaS 450- 
550 T:TAl^&£ffiax/^*T*X:@£A«U Sf7 

si:. ^3'j^-hx/t-/^xso^ics«iaaf ssa 
-350 r-cAi^sx^^^-r^x^t, gEx/vy^x 

g<D&, K^ttaST 450-550 ro^S^iw^aX^ 
MMW4] MBHL. 2£fctt3ffifcco&ziU*-- 

Co 0 0 1] 

[0 0 0 2] 

[t£3fe<0&#r] Al^&£X/^*J&J8T*R5fC, S«« 

it (7x1? h&=&— ;ws&<*/*-;ng) 

*<»*U S*jS3Xh*W£#$n, TAT (Turn Arouo 
d Tine) )WH»2tl*. 
[0 0 0 3] Al<OU7n-tecOg«JC<k^T. SaCte^- 

SC, X/ty**<0#H»tfX"f^»«*#«, fi*#S* 
T%3S®OAl^^i:«)«ntt, SfcAl^&flC&Sn* 
Si •(Mf<7>^F««^^*«#*.StiTlf^. 

[0 0 0 4] x/xy^^^e^x^co^s*^*^ 



^§3^6 -2 7 5 5 5 5 

2 

[0 0 0 5] Ti6*Sff£UT. U7a-tt*Sf*3±'C 

SfeW^T^-s^A^nrv^cDfix^y^TUcio 
T#fc£n*:£©T&*. TiT*MB3nfci«a©*w 
jc, xAt5r^sn&Aiiawsiaufc»^. AitTit© 

[0 0 0 6] 

tt, AlUTa-CiS^SsexOBT^/x*— )V<D7X1# 
[0 0 0 73 ±ia<03R«Kl»*. 

[0 0 0 8] 

&r£fc&»C. Ti£fcttAlG>r3U*-*X/Xy*ICJ;o 

-r*lE**«T. tt«»«Ttt«M2:UT. AlOffl&X 
/ly^fcfrV*. SSfciSaay^—^XAy^fciKax 

ft*^*%W2<I>7;i^'&&£ri U * — hX/W*TS 
X®£. ^'J/- h7>rty*Xm<Z)&\Z&mMZ 450 
-550 t:T7Al^&£K&Xn^"r*Xg>£&«U 

£n»J;*— hX/^^T*X@£:> g^'J^-h^y 
^Xeo^^atSta^ 450-550 trCAl£"&£?5ax/* 

^Tl^tf d i: * ^ 5 f^gfiOfii^r^, <3> 
7Jl^£?:fc£:3U;<— hX/Vy^-T*Xg£* Ray* 
-hXAW*XS<D»-£«ffl« gfi-350 tTCAl£ 

IB-C 450-550 t;o^Jl£jtax.*Xg£:£A«U 
TX^X bit<D&—)l>&Al'£&'T!M&t!Zt&ft&k'r 

[0 0 0 9] 

(flsfflj Ai^^Ti^^onU^-^x/Xy^ir<fco 



—346— 



(3) 



3 

\Z%k\+T\<Dn&*Mfct*Z.h.ifiT*%<DX* «7X 

ztiitT&&m\z'rzzttf'v%2. ai-^&s 

P^^TSott), *-^*£Al^&K^T& 
Co o i o] 

CO Oil] -?g\z®2\ZxkT£?\zn>?>7 hM. R 
^Aiit^A'JTSiUT, Ti, TiM<7D®(c, -^n^tlX 
Kv*&£E:&&X/Ty*mz£^T* Ti£ 500A<£:Ti 
H £1000A?)/yST TlJf/TiS6£fa£B|-r5. 
-ecO±{C3U^-hX/^^^fC e fc^r, 500A<Di93 
T3»Jpt-^ 3 >xy^*TiS7£^T*. aU^- 

mo±m\z. Z2 u > 3 >x/ty*n«a* 3ooaoj? 

CO 0 1 2] Z$\z. ®3\Z7ikT£?\ZX&ftm\Z&'3 
Al^8 £LTA1SU w t %Cu 0.5wt*£X 
/1y^^-Cj53c^T^d^ SiSffilcO^^ 500 

7 i:Al^8tt5LfSUTAli:ri$^^i:-r-5Al^/ 
TiS^/S9$^f COS^tt, Al£&8<h5fci*j£; 
OTiOftffilOTgCirK XAy*£ttfcAl^&$3>* 
* H^-;Urt«ST^<Al^^ASlt^ttl«i^t^: 

LfeAl^a^Hco^^f-i^x, Al^tt. 3 
CO 0 1 3] (^Jfi0f 2) *»n<D¥* 

*siBoit»#t69» 2 o»m«jKrxamnrc * 

H5IC,kT,*:?IC#£ 1. 2m mcDSiO* 

CO o l 4] 3telcH6ir^f iat3>^^hjB % xtff 
Al5£»/tiJTStbT. TK TIN -£n-?nx^ 
y^ffit©5ttX/V^SCJ:ot, Ti£ SOOAtTIN 
£1000A<O*$T TIN/TIB 6 -5. * 

<0±iC, J^-hX/V^^oT^ AlSilwt* 
Cu 0.5wt«$ 500AcoJ9$TAISiCuSl2£*£jR*r* 



6-275555 



«RCXiWfiO^BffJc, AISiCu/312^300 AO^TJ&BI 

Coo i 5] 3 0 7 K^f J: 5 fc&^tmc&o 

tS*. Al^8tUTAlSilwt%Cu 0.5wt%£Sf 

CuX/1y^f$K:, AlSiCuiB12«. ^y^^I$n<5l 
J0 T^S. X/ty^snTJFWE^&AlJirWtt:, TifcOAl 
B^MK&^LTVK. Cco^tl^<hS5a-C05AI^co 

tfiffir&tCjgsbT, x/w*3nfcAi-a-&te3>^ h 

5 CA1 ^ ^n/t3 h^-;H3^£K^ 

CO 0 1 6] ft43, *&fifi0!M. 2TSi, At£-£8<7>X 

^ t, Ai-&^oants«iaffi (^ia~-35o t;) -e©x/w 
^s&xb&ffc. n^^^^o^:^^. 500 rzm&<r> 

CO 0 1 7] 

fiAl^&CD 300A£U:©ff£©/»a«JM£3n3. CCOT 

k ai»k^ *©«3i#tt<Ai-&&0>»ax/ty*i5 

At^tA]^^^«^3>^5r 0.5ym, TX^ 
*hi±2.5 <B3>*£r h*-;Kaj£8S£T, "h^lCitfT 
U *^Hi:LT> Al*£KJ;oT&*ffca»&£n 

Co o i 8] :ni:<toT, <gnx hr, astx^ h 

&T*« t^<0«<OAl X/X y ^Ii«S«iftfto& 
i*fTOCi:-r, TK AlT*affia«fc3ti*C£*tfc 

fiiBtt^Ai^^/Ai^w<D»ntt€*ffia««(o#fc 

C0 1 ] 1 ©Ig^^fig^riH, 

C02] *5g^i^sg« i (nxm^rxmrnm^. 
B3] i ^xss^rxswaria. 

C0 4 ] *3£i?Jtf>!£8g« l OXe$^"TX@»rffiia. 
CHS] *%^0^5gW2<7DX@$7KrxS»r®ia. 
50 C06] *5ftW<O^S6W2<Z>Xg**rxg»rSia. 



5 

[0 8 ] *£9?4) JtEftffl 2 CDXg S/^tIi9rI0. 

1 SiSfe 

2 n> ft«U8 

3 y-FBMfcfll 
4 

5 n>^h*-;u 



C01] 




(4) ^§3^6-2 7 5 5 5 5 

6 

6 TIM / Tl U 

8 AI-&& 

10 Al^&/Ti»c:#3a 

12 AlSiCuS 

13 Ai^-e««»a*nfci3>^^h3f:-;i/ 



C02] 




